Individual, household and community-level influences on young people's (15Á24) knowledge of HIV/AIDS in three African countries (Burkina Faso, Ghana and Zambia) are explored. The focus of the analysis is on the roles of demographic, economic and behavioral dimensions of the community environment in shaping knowledge of HIV/AIDS. Data from Demographic and Health Surveys, collected independently for males and females in each of the countries, are analyzed. There are clear pathways through which the community environment shapes knowledge, and the community influences on knowledge vary greatly by country and gender. For young women, residences in communities with demographic and behavioral patterns that are indicative of greater opportunities are associated with increased knowledge of HIV/AIDS. The results highlight community-level factors that can be harnessed in the development of community-based interventions to improve knowledge of HIV/AIDS among young people, and reinforce the need to focus on the community environment in designing behavioral change interventions.
Introduction
Despite high levels of knowledge of HIV/AIDS among young people, previous studies have demonstrated deviation between knowledge and reported sexual behaviors (Glover et al., 2003; James, Reddy, Taylor, & Jinabhai, 2004) . Previous studies have focused on the link between knowledge of HIV/ AIDS and sexual behavior among young people, rather than on the factors that shape young people's knowledge of HIV/AIDS, and have ignored the influence of the wider social, economic and cultural environment. This paper seeks to understand the community-level factors associated with HIV/AIDS knowledge among young people in three culturally contrasting African countries: Burkina Faso, Ghana and Zambia, in order to identify entry points for community-based interventions that seek to prevent HIV transmission among young people through increasing levels of knowledge of HIV/AIDS.
Data and methods
The data used in this analysis are from the Demographic and Health Surveys (DHS) conducted in three study countries (Burkina Faso 2003 , Ghana 2003 . The DHS use a stratified multi-stage cluster sample design to collect nationally representative samples of women of reproductive age (15Á45) and men (15Á59). The samples for analysis are women and men aged 15Á24, resulting in sample sizes of Burkina Faso (males, 1158; females, 3620), Ghana (males, 1478; females, 1628) and Zambia (males, 721; females, 2805) . The DHS data provide the individual, household and communitylevel data for the analysis. Community factors are created from the DHS data; this entailed averaging individual data to the Primary Sampling Unit (PSU) level (the PSU denotes the community in this analysis) producing derived community-level factors.
The dependent variable for analysis is a continuous variable measuring young people's knowledge of HIV/AIDS. The index is based on seven questions, asked in each of the three countries: whether the respondent has heard of HIV/AIDS, knows that a healthy person can be HIV', knows of mother-tochild transmission, and is aware of the any of four strategies to prevent HIV transmission: abstinence, using condoms, limiting the number of sexual partners, and faithfulness to one partner. The index was created by the summation of the answers to these seven questions, and thus ranges from 0 to 7, with 7 representing the highest level of knowledge.
A multilevel modeling technique was employed to account for the hierarchical structure of the data and to facilitate the estimation of community (PSU)-level influences on attitudes toward HIV/AIDS (Goldstein, 1995) . Separate multilevel linear models are fitted for males and females in each of the three countries using the MLwiN software package (CMM, 2007) . The variables to be entered into the models *Email: rbsteph@sph.emory.edu Vol. 21, No. 3, March 2009, 378Á383 are grouped into individual/household and community variables (Table 1). Table 2 shows all the community-level variables that were considered in the analysis. Only those that were statistically significant in at least one country for one gender are presented in the final analysis. The analysis aimed to identify how the behaviors of older people in the community influenced the sexual behavior of Mean score on knowledge of AIDS index for men aged over 35
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**Data on health care decisions not available for males in Zambia. ***Binary variable measuring exposure to television, radio or newspaper. ****Asset score ranges from 0 to 5, and is composed of ownership of radio, clock, television, motor vehicle, and bicycle.
AIDS Care 379 young people. Community-level behavioral variables were thus created by aggregating individual responses from men and women aged over 35 in the community, and linking these by community identifier to the young people's data.
Results Tables 3 and 4 show the results of the modeling of HIV knowledge among young people. Older (20Á24) age was associated with an increased knowledge of HIV/AIDS among both males and females in Burkina Faso, and females in Zambia. As expected, knowledge of HIV/AIDS generally increased with education: although interestingly, there was no association between education and knowledge of HIV among males in Zambia. For both genders in all three countries there was a significant positive relationship between having heard of family planning methods and knowledge of HIV/AIDS. Female respondents in Burkina Faso and Zambia who had a child reported significantly higher levels of knowledge of HIV/ AIDS. Among males and females in Burkina Faso, males in Ghana and females in Zambia those who reported exposure to media had significantly higher knowledge of HIV/AIDS. In Ghana, male and female respondents who reported that they had the final say in their own health decisions reported higher levels of knowledge of HIV/AIDS, a result that was also observed for females in Burkina Faso. Among Zambian males, being employed was associated with significantly lower knowledge of HIV/AIDS. The community factors associated with the reporting of HIV/AIDS knowledge varied greatly by country and gender. For females in all three countries, residency in a community in which women aged over 35 had greater knowledge of HIV/AIDS was associated with increased knowledge of HIV/ AIDS. Similarly for males in Burkina Faso and Ghana a positive association was found between the knowledge of men aged over 35 in the community and the knowledge reported by young men. The HIV/AIDS knowledge of females in Burkina Faso was also significantly associated with the knowledge reported by men aged over 35 in their community; similarly, knowledge among young men in Ghana was associated with HIV/AIDS among women aged over 35 in their community. Young women in Ghana living in communities with a higher mean age at first sex among older women reported increased levels of HIV/AIDS knowledge. For young women in Zambia there was a positive relationship between the mean score on the AIDS attitudes index for older women and the reporting of HIV/AIDS knowledge. Associations between economic community characteristics and HIV/AIDS knowledge were found for males but not for females. In Ghana, residency in a community with higher levels of educational attainment among women was positively associated with HIV/AIDS knowledge, while in Burkina Faso a similar relationship was found with male education. In Zambia there was a positive relationship between the percentage of women in the community who were employed and HIV/AIDS knowledge among young men.
Residency in a community in which there was a higher mean age at first birth was associated with increased levels of HIV/AIDS knowledge among young men in Ghana and young women in Burkina Faso. A significant positive relationship between the AIDS Care 381 mean age at marriage in a community and the reporting of HIV/AIDS knowledge exists for women in Burkina Faso. For young women in Ghana, residency in a community with more conservative gender attitudes was associated with lower levels of HIV/AIDS. A significant random intercept term remained for both genders in all countries after the inclusion of individual, household and communitylevel variables in the models, indicating that there remains unexplained community variation in the reporting of knowledge of HIV/AIDS.
Discussion
The results highlight several pathways through which the community environment may shape the HIV/ AIDS knowledge of young people. Firstly, the knowledge and behaviors of older people (35) have a clear influence on the HIV/AIDS knowledge of young people, suggesting that older people are acting as an important source of HIV/AIDS information for young people. Alternatively, these results may reflect the targeting of HIV/AIDS educational programs to communities of need; such that all individuals in the community have enhanced HIV/ AIDS knowledge. Living in a community in which women married later, had their first birth later, and initiated sex at an older age was associated with greater knowledge of HIV/AIDS, particularly among young women. The results point to the role of autonomy in shaping knowledge; communities in which women begin sexual activity, marriage and childbearing later and likely to be those communities where there are also more opportunities for women to accrue social capital through education and employment. Such communities may also afford women more opportunities to access education, health services and information. Only for males was there an association between community economics and knowledge of HIV/AIDS, indicating that for males economic opportunities are important in shaping their access to information and educational resources. There is also evidence for the effects of social exposure, wealth and autonomy at the individual and household level in shaping HIV/AIDS knowledge. Older individuals, those with higher levels of education, those who made their own health decisions and those exposed to media sources all had greater knowledge of HIV/AIDS. There are several limitations to this analysis. Firstly, the analysis relies on self-reported HIV/ AIDS knowledge data from young people. The DHS data, however, remains the only routinely collected and comparable data source on young people's knowledge of HIV/AIDS in Africa, and although the potential for misreporting of knowledge is acknowledged, the new information gained through this analysis far outweigh this potential bias. Secondly, the community-level variables used in the analysis are derived from individual-level data, due to absence of comparable community-level data. As such, information on health facilities and ongoing educational and behavioral change activities in the community are missing from the analysis, an absence that is likely reflected in the significant random effects terms. Finally, the questions used to measure knowledge reflect international prevention messages, and may not reflect locally important aspects of knowledge. Although the use of standardized questions facilitates the comparison of knowledge across countries, more work is needed to understand locally relevant knowledge and prevention messages.
Conclusion
The results demonstrate the potential for knowledge of HIV/AIDS to be shaped by the environment in which an individual exists. The community-level factors shaping knowledge varied by gender and country; thus community-based interventions must be tailored not only to the specific cultural context, but must also recognize gender differences in behaviors and opportunities that exist within communities. The residual community variation in knowledge that exists in all settings points to the inability for such data to capture the full community effect on knowledge, and highlights the need for continued efforts to collect comprehensive community-level data that can be used to further the understanding of how the community environment shapes HIV/AIDS-related behaviors.
